The experiment was conducted during two successive seasons (2012/2013 and 2013/2014) in the nursery of ornamental plants and the Laboratory of Floriculture, Fac. of Agric., Minia Univ. The aim of this work is to study the effect of bio-mineral nitrogen and ascorbic acid (50, 100 and 150 ppm) on growth and essential oil production of geranium plants. Results showed that non-significant differences between mineral N (100%) and mineral N (75%) + Minia Azotein (Azotobacter strain) on growth and essential oil production of plants. The effect of high concentration (150 ppm) of ascorbic acid was superior to that other two concentrations (medium and low) on increasing plant growth and essential oil productivity.
INTRODUCTION
Pelargonium graveolens, L. belongs to family Geraniaceae. It is not to be confused with the household variety of geranium, which is a completely different species. There are over 700 varieties of cultivated geranium, however, most are grown for ornamental purposes. The plants of Pelargonium are native to South Africa (Shawi et al., 2006) . In warmer climates like that of Egypt, the plants are growing as a perennial, lasting on the average from four to six years (Kaul et al., 1996) .
Geranium oil can range from very sweet and rosy to musty, minty and green (Rejeshwara Rao, 2002) . Its action include analgestic, antidepressant, antiseptic, astringent, cicatrisant, cytophylactic, deodorant, styptic, tonic, vulnerary (Qinghua, 1993) .
Chemical nutrients especially nitrogen is very important for plants, because N partake in structure of several components of the whole plant. Application of mineral fertilization have been reported to enhance plant growth and to increase the active ingredient content in several medicinal plants such as geranium (Ram et al., 2003) , Ocimum basilicum (Golcz et al., 2006) , lemon Balm (Aziz and El-Ashry, 2009 ) and peppermint (Zheljazkov and Cerven, 2009 ).
Biofertilizers are considered to be low cost, eco-friendly and renewable sources of plant nutrients supplementing chemical fertilizers in sustainable agricultural system. This refer to microorganism, which increase crop growth through different mechanisms, i.e. biological nitrogen fixation, growth promoting or hormonal substances, increasing availability of soil nutrients (Galal and Aly, 2004) . Application Minia Azotein as biofertilizer increased plant growth and essential oil production in several plants such as anise (Hemdan, 2008) , black cumin (Helmy, 2008) , borage plant (Abdou et al., 2009 ) and sweet basil (Abdou et al., 2014) .
Ascorbic acid (vit. C) had many stimulating effects on growth and some physiological activities of different plant (Dewick, 2000; Ismail, 2008 and Abdou et al., 2009 ).
This object of this study is to investigate the response of geranium plants to different levels of mineral nitrogen with biofertilizer (Minia Azotein) and ascorbic acid, as well as, their interaction on vegetative growth and essential oil yield in order to figure out the possibility of decreasing the amount of mineral nitrogen by the substitution with biofertilizers.
MATERIALS AND METHODS
A field experiment was conducted during the two successive growing seasons of 2012/2013 and 2013/2014 
Treatments:
1-Main plots were mineral N 25% + Minia Azotein (M.A.), mineral N 50% + Minia Azotein, mineral N 75% + Minia Azotein and mineral N 100% (recommended dose). Mineral (full dose) was added at the rate of 400 kg/fed/year of ammonium nitrate (33.5% N). So the mineral N at 25, 50 and 75% were 100, 200 and 300 kg/fed/year.
All plants received mineral PK as calcium superphosphate (15.5% P 2 O 5 ) at 300 kg/fed/year and potassium sulphate (48% K 2 O) at 100 kg/fed/year, respectively. All P amounts were added during preparing the soil to cultivation, while the mineral NK fertilizers were divided into four batches, two batches (the first and second 2-Sub plots were control (spraying with a distilled water) and ascorbic acid at 50, 100 and 150 ppm as a foliar spray four times for each season at the same schedule of mineral NK.
During each experimental season the plants were cut twice, the first cut was done on 25 th May, while, the second cut was done on 25 th September in the two growth seasons.
Data recorded:
Plant height (cm), number of main branches/plant, herb fresh weight/plant (g/cut and kg/season) and herb fresh weight/fed (ton/fed).
Essential oil determination:
Determination of essential oil % in random samples obtained from the fresh herb of each treatment (after 48 hours from each cut) was carried out in each cut during the two seasons according to the method described by British Pharmacopoeia (1963) .
The essential oil percentage = Essential oil in the graduated tube in ml / Weight of sample (g) × 100.
Essential oil yield/plant was calculated by multiplying oil percentage by herb yield/plant and expressed as ml/plant.
Essential oil yield/fed was calculated by essential oil yield/plant × number of plants/fed (14222.22 plants).
The data of the two cuts during two seasons were subjected to statistical analysis of variance MSTAT-C (1986) . L.S.D. test at 0.05 was found to compare the average means of treatments.
RESULTS AND DISCUSSION

1-Vegetative growth parameters:
Data presented in Tables (1, 2 , 3 and 4) show that the vegetative growth traits (plant height, number of main branches/plant, herb fresh weight/plant/cut and /plant/season, as well as, herb fresh weight/fed) were increased by increasing mineral N in the presence of Minia Azotein till 75% N. The fertilization with 100% mineral nitrogen gave the highest values in comparison with other treatments of bio-mineral nitrogen fertilization without significant differences detected between mineral N (100%) and Minia Azotein + mineral N (75%) in the two cuts during both seasons. The response of plant growth in the present investigation as a result of application of mineral N fertilization was also found by Ram et al. (2003) and Ibrahim (2010) Results showed a significant interaction between Minia Azotein-mineral N and ascorbic acid treatments. The highest values over all were obtained due to fertilizing 
2-Essential oil productivity:
The data presented in Tables (5, 6 and 7) indicate that essential oil %, essential oil yield/plant/cut, essential oil yield/plant and /fed were significantly decreased as a result of fertilizing plants with all used combined fertilization treatments (mineral N + Minia Azotein) comparing with mineral N (100%). It is noticed that the least reduction of values was obtained with mineral N (75%) + Minia Azotein and there were non-significant differences between 100% N and 75% N + Minia Azotein for all previous parameters. Tables (5, 6 and 7) indicated that the treatments of ascorbic acid (50, 100 and 150 ppm) significantly increased essential oil percentage, essential oil yield (per plant/cut, per plant/season and per fed) over the control. Ascorbic acid at 150 ppm was more effective than other treatments. Ascorbic acid has been known as an antioxidant and protects plants against damage resulting from aerobic metabolism, photosynthesis and a range of pollutants. Also, it had promotive effects on essential oil % (Tarraf et al., 1999) .
Data presented in
The interaction between fertilization and ascorbic acid treatments was significant for essential oil % and essential oil yield (per plant and per fed) in both seasons. The best interaction in this study was obtained from either fertilizing geranium plants with mineral nitrogen (100%) or with Minia Azotein + 75% N and spraying plants with salicylic acid at 150 ppm.
Hence, it could be recommended that the interaction treatments of Minia Azotein + 75% N (mineral) plus ascorbic acid at 150 ppm had a beneficial effect on growth and essential oil production of geranium plants. 
